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forward tape motion 4-38 
forward reverse select magnets 2-22 

adjustment �2�~�2�3� 

service check 2-23 
test 2-24 

front cover 2-18 
functional units 4-4 
fuse F1 wiring 2-53 
fuse holders 4-50 
F1 fuse 2-11 
F2 card 5-22 

general logic probe 
GETA C-7 
GETB C-8 
GETR C-9 

A-3 

GETR data table C-9 
GETRB C-11 
GETRB data table C-11 
G2 card 5-26 

halt codes 3-14 
hardware error codes 3-60 
header record 4-35, 4-38 
header record illustration 4-35 
hex numbering A-4 
hex registers 3-70 
hex to decimal A-5 
horizontal linearity sleeve 2-40 
how to find the I/O buffer in APL 6-13 
how to use the MAPs 1-8 
how to use the 5100 MLM 1-3 
HTL C-15 
H2 card 5-33 
H4 card 5-33 

I/O 
and diagnostic card 5-33 
base card 4-26 
cable assembly connector 2-57 
cable driver card 5-15 
devices 

5103 printer 4-3 
5106 auxiliary tape unit 4-3 

interface port 2-10 
LED 2-17 
microinstructions C-3 

I/O buffer 6-8 
APL floating point 6-10 

conversion example 6-11 
table 6-10 

interchange format 6-9 
internal format 6-9 

internal format table 6-9 
printer format 6-9 

I/O buffer area 6-6 
I/O cable driver 4-4, 4-27 
I/O control routines 4-5 
I/O data flow control 4-8 
I/O device address bus 4-7 
I/O interface port 2-51 
IBM data cartridge 4-31 
IBM 5100 portable computer data flow 4-7 
IBM 5100 portable computer overview 4-6 
IBM 5100 internal operation 4-5 
IBM 5103 printer 4-3 
IBM 5106 auxiliary tape unit 4-3 
IMF(s) 6-3, 6-5 
input buffer 6-5 
input/ output control blocks 6-16 
interchange format 6-9 
internal format 6-9 
internal format table 6-9 
i nterru pts 4-1 7 
inverter 5-5 
10CB 6-16 
10CB chart for BASIC 6-4 

J connectors 5-58 
jackshaft housing 2-6, 2-26 

adjustment 2-27 
service check 2-27 

JALL C-16 
JALLM C-16 
JEQ C-16 
JHAM C-16 
JHE C-16 
JHI C-16 
JHL C-17 
JHSNM C-17 
JLE C-17 
JLO C-17 
JNO C-17 
JNOM C-17 
JSB C-17 
JSM C-17 
JSN C-17 
JSNM C-17 
jump microinstructions C-16 
jumpers, card 2-16 
J2 card 5-34 



katakana feature 4-4 
key 

codes 2-44 
module 2-8, 2-46 

installation 2-46 
removal 2-46 

key codes 2-44 
keyboard 2-3, 4-9 

base plate 2-8 
bring up program 3-5 
cable 5-44 
cleaning 2-45 
code translation 4-10 
controls and switches 4-9 
data flow 4-10 
disassembly 2-45 
end seals 2-8 
error checking 4-12 
function keys 4-11 
hex code 2-46 
insulator 2-8 
interrupts 4-10 
keys 2-46 
lights 4-10 
operation 4-1 0 
pc board 2-8, 5-47 
removal 2-45 
repeat action function 4-11 
signal cable 2-8 
signal cable chart 2-8 
switches and controls 4-9 
typamatic function 4-11 

keyboard input 6-3, 6-5 
CRT buffer 6-3 
work area 6-3 

keyboard IOCB 6-19 
keyboard IOCB format 6-19 
keytop 2-8 

lamp test 2·43 
language support troubleshooting 

guide 3-80 
LDHD C-15 
LDHI 2-34 
LED 2-5 
LED-PTX assembly 2-5 

removal 2-36 
replacement 2-36 

left margin timing test 3-54 
line 

filter 2-11 
filter wiring 2-53 
polarity 5-4 
symbols 5-4 

line cord 4-50 
line filter 4-50 

load command 4-29 
load DCP1 3-17 
load DCP2 3-32 
load mark holes 2-35 
loaded dc voltages 2-52 
loading instructions, 890 diagnostic 

sections 3-39 
loading MOl sections 3-29 
locations 

A1 board 2-15 
control unit 2-4 
5100 functional units 

ac box 2-3 
alphameric keys 2-3 
A1 board 2-3 
control panel 2-3 
control unit 2-3 
display 2-3 
keyboard 2-3 
numeric keys 2-3 
power supply 2-3 
run switch 2-3 
step switch 2-3 
tape unit 2-3 

locking wheel 2-5 
locking wheel assembly adjustment 2-29 
logic block line symbols 5-4 
logic board 2-10 
logic probe A-3 
logic symbols 5-4 
long space interrupt 3-54 
long space interrupt, tests for 3-55 
loop on op code test 4-22 
loop on read/write storage content test 4-22 
loop on ROS CRC and sequence test 4-22 
loop on ROs read back test 4-22 
loop tests 

op code 3-25 
read/write storage 3-25 
ROS address 3-25 
ROS read CRC 3-25 

loop write read 3-42 
loose tape rewind 2-34 
LTH C-15 
L32-64-R32 switch 2-17, 2-43 
L32-64-R32 switch service check 2-43 

MAP 
actions 1-9 
examples 1-9 
external exit points 
instructions 1-9 
internal exit points 
off page referencing 
on page referencing 

1-10 

1-10 
1-9 
1-10 
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MAP (continued) 
organization 1-7 

bring up and process check 1-7 
machine checkout 1-7 
MOl MAPs 1-7 
start MAP 1-7 
5100 device MAPs 1-7 
5103 device MAPs 1-7 
5106 device MAPs 1-7 

questions 1-10 
reference numbers 1-10 
step numbers 1-9 
usage 1-8 

MAPs and diagnostics integrated (MOl) 3-29 
mark command 4-29 
matrix 5-9 
MOl 3-29 

display format 3-33 
display replies 3-35 

back 3-35 
option 3-35 
trace 3-35 

loading 3-29 
loop on MOl 3-38 
loop on path 3-38 
message displays 3-34 
options 3-36 

loop on MOl 3-36 
loop on path 3-36 
loop on step 3-36 
loop until no 3-37 
loop until blank 3-37 
loop until different 3-37 
loop until yes 3-37 
mode 3-36 
next step no. 3-36 
path start no. 3-37 
path stop no. 3-37 
stepping and looping 3-37 

returning control 3-35 
subsections 3-39 
890 diagnostic sections 3-39 

MOl display 3-33 
MOl display replies 3-35 
MOl message displays 3-34 
MOl subsections 3-39 
memory (see read/write storage) 
messages 6-3 
meter calibration check 2-49 
microcode trouble report 6-27 
microinstruction 

mnemonics C-2 
modifiers C-2 
store C-15 

microinstruction processing 4-20 

microinstructions C-1. C-16. 4-14 
ADD C-16 
ADDI C-16 
ADDS1 C-16 
ADDS2 C-16 
AND C-15 
CLRI C-15 
CTL C-4 
EMIT C-15 
GETA C-7 
GETB C-8 
GETR C-9 
GETRB C-11 
HTL C-15 
JALL C-16 
JALLM C-16 
JEQ C-16 
JHAM C-16 
JHE C-16 
JHI C-16 
JHL C-17 
JHSNM C-17 
JLE C-17 
JLO C-17 
JNO C-17 
JNOM C-17 
JSB C-17 
JSM C-17 
JSN C-17 
JSNM C-17 
LDHD C-15 
LDHI C-15 
LTH C-15 
MOVE C-15 
MVM1 C-15 
MVM2 C-15 
MVP1 C-15 
MVP2 C-15 
ORB C-15 
PUTB C-13 
ROTR C-15 
SETI C-16 
SHFTR C-16 
STBI C-15 
STHD C-15 
STHI C-15 
XOR C-16 

microprogram subroutines 4-12 
microprograms 4-12 
microprograms and microprogram work 

areas 6-3 
missing interrupts 3-43 
mnemonics C-2 
models 4-4 
models and optional features 4-4 
motor pulley adjustment 2-30 
motor pulley service check 2-30 
MOVE C-15 
MREG block 5-12 
MTR 3-26. 6-27 

Index X-7 



MTR form 6-28 
MTR form explanation 6-29 
MTX block 5-9 
MVM1 C-15 
MVM2 C-15 
MVP1 C-15 
MVP2 C-15 

N block 5-5 
numeric keys 2-3 

ODD 5-6 
ODD block 5-6 
odd count 5-6 
OE block 5-8 
op code loop test - CMD 2 3-25 
option menu 3-29 
optional features 4-3 
OR 5-5 
ORB C-15 
OSC block 5-9 
oscillator 5-9 
OUT character 6-15 

parity generator 5-12 
patch command 6-26 
pc board pots 2-39 
pc board seals 2-8 
peak shift-head azimuth test 3-48 
peak shift test 3-49 
peak shift test on track 0 3-51 
PG block 5-12 
PH block 5-7 
physical beginning and end of tape 4-37 
polarity hold 5-7 
power 

block 5-10 
cable pin assignments 
frequency 4-50 
on light 2-14 
reference voltage 4-51 
supply 2-3 

cable routing 2-50 
pc board 2-10 
removal 2-50 
replacement 2-50 
wiring 2-53 

switch 2-4 
switch wiring 

power supply 
dc voltages 
protection 

X-8 

2-53 

4-50 
4-50 

2-52 

print emitter 3-66 
print emitter error timing 3-66 
print plot 

error chart 3-37. 
exerciser program 3-72 

printer 
format 6-9 
LED 2-17 
probe A-3 
problem solving 

forms jams 3-106 
isolation aids 3-99 
print emitter timing 3-106 
ribbon jams 3-107 
service tips 3-106 
stepper motor 3-108 
symptom index 3-99 
troubleshooting guide 3-80 

reference numbers 2-63 
problem solving general 3-111 
problem symptom index 

printer 3-99 
5100 3-90 

process checks (error checking) 4-18 
program, print plot forms movement 

exerciser 3-72 
program controlled I/O channel 4-12 
program levels 4-12 
programming languages 4-4 
PTX 2-5 
publications 5100 computing system 1-4 
PUT C-11 
PUTB C-13 
PUTB data table C-13 
PWR block 5-10 

QRAM block 5-12 

R block 5-9 
raster adjustments, display 2-39 
RDR check C-1 
read clock signal 
read CRC errors 
read data error 
read data signal 
read/write 

4-32 
4-44 

3-42 
4-32 

addressing 4-24 
cards 5-36, 5-37, 5-38, 5-39 
control line 5-12 
head 2-6 
size 3-71 
storage 3-71 

read/write channel multiplexer table 4-45 

/ 



( 

( 

read/write head 
cleaning 2-36 
removal 2-36 
replacement 2-36 

read/write head installation 2-36 
read/write storage 4-23 

cycle stealing 4-25 
read/write storage addressing 4-24 
read/write storage error 4-22 

read/write storage area diagram 4-23, 6-3 
read/write storage cards 4-25, 5-36 
read/write storage diagram 4-24 
read/write storage I/O lines 4-48 
read/write storage test-CMD 5 3-25 
record relationship, illustration 4-33 
record sequence bytes 4-38 
record type byte 4-38 
REG block 5-11 
register 5-11 
register operation microinstructions C-15 
registers, display 3-70 
removal 

keyboard 2-45 
key module 2-46 
power slipply 2-50 
space bar 2-46 

repeat action keys 4-48 
replacement 

flyplate 2-47 
key module 2-49 
power supply 2-50 
space bar 2-46 

resident programs 
ROS 3-16 
tape 3-28 

resistor 5-9 
restart switch 2-17, 2-43 
restart switch service check 2-43 
return data to MDI for test 3-49 
reverse display switch 2-17, 2-43 
reverse display switch service check 2-43 
reverse select magnet 

adjustment 2-23 
service check 2-23 
test 2-24 

reverse tape motion 4-38 
rewind loose tape 2-34 
ripple print 3-54 
ripple voltage 5-55 
ROS 4-19 

block 5-12 
bus out check C-1 
card 5-20 
DA check C-l 

operating environment B-4 
power check B-4 
power requirements B-4 

ROS adapter 4-19 
ROS adapter card 5-20 
ROS address loop test-CMD 4 3-25 
ROS module card assignments 3-26 

ROS module cards 3-16 
ROS module EC level 6-26 
ROS read CRC loop test-CMD 3 
ROS resident programs and tests 
routines 4-22 
ROTR C-15 
run switch 2-17 

SAR lines 4-26 
save command 4-29 
SEL block 5-10 
select magnet 

arm 2-5 
magnet 2-5 

service check 2-23 
select subdevice test 3-42, 3-51 
selector 5-10 
SELT 3-26 
sense test 3-49 
serial I/O 6-3, 6-5 
serial I/O adapter 4-3 

3-25 
3-16 

serial I/O adapter wrap connector 3-59 
serial I/O error codes 3-64 

display format 3-64 
EIA RS232C standard interface 3-65 
end-of-file 3-65 
hardware malfunction 3-65 
invalid command 3-64 
invalid device address 3-65 

serial I/O wrap connector 2-58 
service aids 3-69 
service check 

BASIC/ APL switch 2-43 
brightness control 2-43 
cartridge stops 2-29 
display registers switch 2-43 
installation 2-46 
jackshaft housing 2-26 
L32-64-R32 switch 2-43 
motor pulley 2-30 
pivot 2-46 
removal 2-46 
restart switch 2-43 
reverse display switch 2-50 
select magnets 2-22 
stabilizer 2-46 
switch 2-3, 2-17 
tape switch assembly 2-20 

SETI C-18 
shared variable table 6-6 
shared variable table entries 

finding shared variables 
SHFTR C-16 
shift register 5-11 
signal line bundling 5-12 
simulated read head output 
single shot 5-7 
single shot reset 5-7 
space bar 2-46 

6-5,6-6 
6-6 

4-32 
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spindle roll cl,aning 2-37 
SS block 5-7 
staggered print test 3':'54 
status byte bit description 3-77·· 
STBI C-15 
STHD C-15 
STHI C-15 
stop gauge 2-28 
storage C-17,4-23 

address bus 4-16 
address decode 4-24 
address registers 4-26 
alter procedure 3-20, 3-71 
card 4-23 
chart 4-23 
control lines 4-6 
dump function 3-26 
dump to tape-CMD 9 ·3-26 
logic diagram 4-21 
read bus 4-6 
size 3-71 
write bus 4-6 

SUBC-16 
subdevice address, tape 3-60 
SUBI C-16 
symptom index 3-90 
switch 

APL/BASIC 2-17 
auxiliary tape unit power on-off 2-14 
cartridge in place 2-6 
display register 2-17 
file protect 2-6 
L32-64-R32 2-17, 2-43 
power 2-4 
restart 2-17 
reverse display 2-17 
run 2-17 
step 2-3, 2-17 

symmetry test 3-49 
symmetry test on track O· 3-50 
sync byte 4-38 

tape 4-28 
belt 4-30 
brake arms 4-30 
cable 5-42 
command signals 

channel select 5-47 
control card 2-5, 4-30, 5-45 
control card pin assignments 2-30 
copy procedures 3-27 
CRC 4-36 
data flow 4-29 
fan 4-30 
file protection 4-31 
files 4-33 

X-10 

tape (continued) 
forward select magnet 4-30 
internal cable 2-5, 5-46 
jackshaft housing 4-30 
LED-PTX assembly 4-30 
load command 4-29 
mark command 4-29 
motor 2-5, 4-30 
operations 

backspace 4-39 
find 4-39 
mark 4-38 
read 4-39 
rewind 4-39 
write 4-39 

patch and positioning 2-34 
position markers 4-37 

illustration 4-37 
positioning 2-34 
read 4-39 
read clock pulse 4-32 
records 

data record 4-36 
format record 4-34 
header record 4-35 

resident programs 3-28 
reverse motion 4-29 
rewind 2-34, 4-39 
save command 4-29 
socket pin assignments 2-31 
spindle 4-30 
status signals 4-42 
switch assembly 2-20, 4-30 

adjustment 2-20 
service check 2-20 

timing chart 4-32 
tracks 4-33 
unit 2-3, 2-5 

ac wiring 2-53 
belt 2-5 
cable 2-5, 2-31 
switch assembly 2-5 

writing and formatting 4-32 
tape adapter 4-40 

bit mode 4-43 
byte mode 4-43 
commands 4-41 

bus out bit table 4-41 
channel select 4-42 
chanel 0 and channel 1 erase 4-42 
diagnostic mode 4-42 
forward 4-42 
interrupt enable 4-42 
run 4-42 
write enable 4-42 
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tape adapter (continued) 
controls 

control strobe 4-41 
device address 4-41 
get strobe 4-41 
machine check 4-41 
op code E 4-41 
oscillator 4-41 
POR switch 4-41 
put strobe 4-41 
start execute 4-41 
tape clock 4-41 

data clocks 4-43 
drive components 4-29 
error checking 4-44 

cyclic redundancy check 4-44 
error reporting 4-44 
read CRC errors 4-44 
write CRC errors 4-44 

I/O lines 4-41 
I/O lines diagram 4-40 
interrupts 4-43 
operation 4-30 
status 4-42 

beginning of tape 4-43 
cartridge in place 4-43 
end of tape 4-43 
erase inactive 4-43 
file protect 4-43 
LEO and erase OK 4-43 
select mag active 4-43 

tape adapter I/O lines 4-41 
tape cartridge 4-31 
tape cartridge illustration 4-31 
tape copy function 3-26 
tape copy procedure 3-27 

entire tape 3-27 
PATCH program 3-28 

tape drive components diagram 4-30 
tape 10CB 6-21 
tape 10CB format 6-21 
tape life 3-61 
tape ma"rkers, illustrations 4-37 
tape motion 4-22, 4-29, 4-38 
tape oxide removal 2-36 
tape position markers 

BOT markers 4-37 
EOT markers 4-37 
physical beginning and end of tape 4-37 

tape read test 3-22, 3-42 
error chart 3-67 
loading 3-23 
loop on error code 3-24 
loop on test 3-23 
rerun test 3-24 
retry test 3-23 

tape resident program 3-28 
tape speed 3-44, 4-29 
tape status byte 4-42 
tape status indicators 3-44 

tape status table 4-42 
tape to storage dump-CMO 8 3-26 
tape track illustration 4-33 
tape unit overview 4-28 
tape unit status 4-42 
tape write MOl 3-39 
tape write routines 3-47 
tape writing and formatting 4-32 
TB-1 wiring 2-53 
TO block 5-8 
teleprocessing (see communications) 
test bit timing hardware 3-50 
tests 

long space interrupt 3-56 
timer interrupt 3-56 

tilted display adjustment 2-40 
time delay 5-8 
timer interrupt 3-55 
timer interrupt time-out 3-63 
timer interrupt, tests 3-56 
troubleshooting guide 

ac power grounding 3-83 
bring up diagnostic 3-81 
intermittent process checks 3-82 
CRT centering 3-80 
symptom index 3-40 
tape 3-83 
termination 3-80 

TV monitor 4-49 
attachment 3-97 
power source 4-49 
signal illustration 4-49 
termination load 4-49 

TV monitor jack 2-17 
TV monitor socket 2-51 
typamatic keys 

(see repeat action keys) 
type 3-26 

unloaded dc voltages 2-52 
using the MAPs 1-8 
user work area 6-3 
user workspace 6-5 

video contrast adjustment 2-39 
voltage specifications 5-55 
voltage switching levels 5-4 
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wire check 3~62 

work area 6-5 
work area for internal microprograms '. 6-5 
wrap connector 2-57 
wrap connector jumpering 2-57 
wrap connector pin assignments 2-58 
write CRC errors 4-44 
write read test 3-49 

x-connectors 2-4 
XOR C-16 

yoke adjustment 2-40 
Y1 power cable 5-40 
Y1 socket pin assignments 2-52 

Z code chart 6-15 
Z1 socket pin assignments 2-57 
Z2 cable socket 2-32 
Z2 socket pin assignments 2-32 
Z3 connector 2-17 
Z3 socket pin assignments 2-42 
Z4 socket pin assignments 2-48 

004F timer interrupt 3-58 
134.5 bps alternating bit pattern 3-58 
134.5 bps timer interrupt rate 3-56 
300 bps alternating bit pattern 3-58 
300 bps timer interrupt rate 3-56 
1200 bpi interrupt rate 3-56 
890 diagnostic sections 3-39 
5100 

data flow 4-8 
internal operation 4-5 
operating environment B-1 
power check B-1 
power requirements B" 1 
prepower check B-1 
service position 2-19 
specifications B-1 

5100 computing system publications 1-4 
5100 internal code chart 6-24 
5100 internal operation 4-5 
5100 maintenance library overview 1-3 
5103 printer 4-3 
5103 printer diagnostic routines 3-42 
5103 printer IOCB 6-20 
5103 printer IOCB format 6-20 
5103 printer MOl exercisor 3-39 
5103 to 5106 to 5100 hookup B-3 
5106 auxiliary tape unit 4-3 
5106 to 5100 hookup B-2 
5555 timer interrupt rate 3-58 



~ ~. ....... 

READER'S COMMENT FORM 

Please use this form only to identify publication errors or request changes to publications. Technical questions about IBM systems, changes in IBM programming 
support, requests for additional publications, etc, should be directed to your I BM representative or to the I BM branch office nearest your location. 

Error in publication (typographical, illustration, and so onl. No reply. 

Page Number Error 

!BM may use and distribute any of the information you supply in any way 
it believes appropriate without incurring any obligation whatever. You may, 
of course, continue to use the information you supply. 

• No postage necessary if maiied in the U.S.A. 

Inaccurate or misleading information in this publication. Please tell us 
about it by using this postage-paid form. We will correct or clarify the 
publication, or tell you why a change is not being made, provided you 
include your name and address. 

Page Number Comment 

~ame 

Address 

~ :~ 

s:",
Ol 0 OJ 
:r ;+ ~ 
.. Ol 
'" CT U1 j - ~ 
'" CD 0 
j(")o 
n 0 
:. 3 
j "tl .... e o .. 
~ '" 3 ~ 
Ol 

g' 
j 

s: 
Ol 
j 
e 
!!!.. 

CJ) 

-< w 
~ 

~ 
U1 
W 

=~""""_""'·~_"'~~~"Ae.. 's 



SY31-0405-3 

Fold and tape Please do not staple 

I II II I 

BUS IN E SS REP L Y MAIL 
FIRST CL.ASS PERMIT NO. 40 ARMONK, N. Y. 

POSTAGE WilL BE PAID BY ADDRESSEE: 

IBM CORPORATION 
General Systems Division 
Development Laboratory 
Publications, Dept. 245 
Rochester, Minnesota 55901 

Fold and tape 

NO POSTAGE 
NECESSARY IF 
MAILED IN THE 
UNITED STATES 

a 

Fold and tape Please do hot staple Fold and tape 

International Business Machines Corporation 

General Systems Division 
4111 Northside Parkway N.W. 
P.O. Box 2150 
Atlanta, Georgia 30301 
(U.S.A. only) 

General Business Group/International 
44 South Broadway 
White Plains, New York 10601 
U.S.A. 
(I nternational) 

./ 



--..- ------ -_ .... --- ------ -. ---- -- ---
===-=~= (!) 

Internetionel Business Mechines Corporetion 

Generel Systems Division 
4111 Northside PerkWllY N.W. 
P.O. Box 2160 
Atlente, Georgie 30301 
(U.S.A. only) 

Oenerel Business Group/lnternetionel 
44 South 8roedwey 
White Pleins, New York 10601 
U.S.A. 
(lntemetioneU 

SY31 -0405-3 

to 
s: 
U1 ... 
0 
0 
"ll 

3 
0> 
CT 
co 
g 
3 

"0 
c: ... 
!ll 
s: 
0> 
~. 

to 
::l 
Q) 
::l 
n 
to 

:; 
0-
3 
Q) ... 
0' 
::l 

s: 
0> 
::l 
c: 
!!. 

:;' ;' 
3' ... 
to 
C. 

3' 
c 
in 
):, 

en 
-< w 

~ 
0 
U1 
W 


